In recent decades, transit and bicycle transportation has attracted much investment as 31 well as an increasing number of users, but mode substitution has not been researched extensively 32 in the bicycle field. In comparison with transit, bicycling is particularly advantageous for short-33 distance tours because it allows travelers to go directly from door to door and provides more 34 flexible route and schedule options. Bicycling also provides users with exercise and can be done 35 at all hours of the day, whereas transit service may be infrequent or unavailable at night and on 36 weekends. On the other hand, public transit has advantages over bicycling: it usually requires 37 less physical effort, can more easily serve people with disabilities, is usually more comfortable in 38 bad weather, is usually more convenient for traveling with heavy items, and is usually perceived 39 to have a higher level of traffic safety especially in areas with few designated bicycle facilities.
40
Transit may also be faster than bicycling for longer urban trips (i.e., trips with relatively 41 infrequent bus stops) since transit vehicles can reach higher speeds between stops.
42
Research has not yet determined the degree to which bus and bicycle modes may 43 substitute for each other rather than for driving. For example, employer-provided transit 44 commuter benefits were not related to bicycle commuting in Washington, DC (13), suggesting a 22 23
DATA AND METHOD

25
Study Area
26
To investigate the relationship between personal automobile, bicycle, and transit use, this article 27 examines the journey-to-campus modes of students at the University of Wisconsin-Milwaukee 28 (UWM), which is located in an urban setting where both transit and bicycle modes are feasible. park-and-ride services one mile north of campus. Still, many students choose to park on 6 neighborhood streets within several blocks of campus since most allow free parking for two to 7 three hours without a residential parking permit.
8
The Milwaukee County Transit System (MCTS) serves the campus area with nine transit 
UWM Campus Survey
27
The university conducted online surveys from November 17 to December 21, 2008 and October 28 29 to November 26, 2012 to gather information on travel patterns to and from campus (25, 26).
29
More than 3,000 students participated in the survey in 2008, and more than 3,600 participated in The analysis focused on students who were actively enrolled in the fall semesters when 
Method
7
The survey included seven modes for journey-to-campus trips: drive alone, carpool, bus, bicycle, increased, this does not represent a mode shift from automobile. In the latter case, the increase in 18 bicycle commuting may be associated with a decrease in bus commuting.
19
The travel surveys included an important element that enhanced our investigation of the 20 research question: they requested information on the secondary modes used by students to frequency were collected in the survey: daily, 2-3 times a week, once a week, 2-3 times a month, 6 once a month, less than once a month. We translated these categories into monthly frequencies of 7 20, 10, 4, 2.5, 1, and 0.5 times a month, and then calculated the weighted total miles travelled by 8 each mode.
9
Because mode share is sensitive to distance, we also broke the students into five groups 10 based on their self-reported, one-way commute distances to UWM. To reduce the errors of self-11 reported distances, we checked them against the zip codes of residences and removed those that 12 did not match. bicycle commuting for students living between 1.0 and 9.9 miles (1.6 and 15.9 km) from 7 campus. However, the increases in bicycling for students living between 1.0 and 1.9 miles (1.6 8 and 3.1 km) corresponded with decreases in bus rather than automobile commuting, suggesting 9 bus and bicycle substitution for short-distance commutes. The significant increase in bus 10 commuting and decrease in bicycle commuting among students living less than one mile (1.6 11 km) from campus provided further evidence of substitution at short distances. Significant 12 increases in bicycle commuting were associated with decreases in both bus and automobile 13 commuting at distances between 2.0 and 4.9 miles (3.2 and 7.9 km), and bicycle commuting 14 substituted for automobile commuting at distances between 5.0 and 9.9 miles (8.0 and 15.9 km).
15
Furthermore, there was a significant shift in long-distance commuting from automobile to bus.
16
Note that the mode shares in Table 1 are aggregate figures for all student respondents.
17
Individual students may have actually switched in the opposite direction from the overall results
18
(e.g. bicycle to automobile), but the total number shifting in the direction of the reported results
19
(e.g., automobile to bicycle) was higher. distances between 1.0 and 4.9 miles (1.6 and 7.9 km) from campus, with a significant increases 42 from 2 percent to 15 percent at 1.0 to 1.9 miles (1.6 to 3.1 km) distance and from 8 percent to 16 43 percent at 2.0 to 4.9 miles (3.2 to 7.9 km) from the campus. These distances are often viewed as 44 being favorable for bicycle commuting (13). Further, there may be potential to shift more automobile commuters in these distance groups to bicycle as their secondary mode, and to shift 1 some students from occasionally bicycling to bicycling as their primary mode.
2
Besides automobile users who bicycled as a secondary mode, the proportions of bicycled were inclined to use the bus when they were not able to bicycle, but fewer bus users 10 tried bicycle commuting. The results caution transportation research that relies on primary modes 11 alone, which might overlook the importance of secondary modes.
13
Effects of Mode Shift on Miles Traveled by Mode
14
The analysis of the primary and secondary commute modes revealed several significant changes distance and by the frequency of using each mode (Table 3) .
19 Table 3 gives the percentages of total distance traveled by each primary and secondary 20 mode. The format of Table 3 follows that of Table 3 quantifies the impact of the commute mode shifts identified earlier in the paper.
36
• There was an evident decrease in the percentage of miles travelled by students who used primary bicycle commuters increased from 1.9 to 2.9 percent.
43
• The share of the total miles covered by the primary bus commuters increased from 39.3 44 to 41.6 percent. 
CONSIDERATIONS
28
This study analyzes commute data reported by student respondents to the UWM Transportation 
11
Analysis by distance revealed nuances in mode substitution. There were significant 12 increases in bicycle commuting for students living between 1.0 and 9.9 miles (1.6 and 15.9 km) 13 from campus. However, the increases in bicycling for students living between 1.0 and 1.9 miles
14
(1.6 and 3.1 km) corresponded with decreases in bus commuting rather than automobile The study used an innovative approach to investigate commute mode choice by 
